CASE RECORD
A 45-year-old woman was referred to the hospital early in December 1980 with a provisional diagnosis of phaeochromocytoma. Her presentation some three years previously had been one of hypertension and anxiety, for which she had been given antihypertensive therapy. However, some weeks before her admission she developed discrete attacks of headache, sweating, anxiety and palpitations with associated hypertension. Urinary vanilmandelic acid (VMA) and metadrenaline levels performed at this stage were found to be elevated.
On examination in hospital, the patient's blood pressure was 170/100 mmHg with a regular pulse rate of 102 min. There was no cardiac or respiratory failure. Abdominal examination was normal. A repeat urinary VMA estimation gave a value of 105 I-IM/day (N < 40), while the total urinary met adrenaline value was 115 I-Imol/day (N< 7.5). The patient was now commenced on labetalol 50 mg t.d.s. Three days later abdominal CT scanning revealed a left adrenal tumour and selective renal arteriography confirmed this finding. On day 3 of labetalol therapy the patient's blood pressure was 150/90 lying, 120/80 standing, and the patient complained of a degree of lightheadedness, particularly when erect. However, the dose of labetalol was increased further to 100 mg t.d.s. to optimise the alpha-and betareceptor blockade. After nine days on labetalol, the last five of which were at the higher dose, the patient underwent surgery. The last dose of labetalol (100 mg) was given orally 105 minutes before induction of anaesthesia.
Anaesthetic Details
The patient was premedicated with pethidine 50 mg and promethazine 50 mg IM 1 Yz hours before surgery. On arrival in theatre, an intravenous infusion of 50/0 dextrose, a radial arterial line, and a CVP line from the cubital fossa were inserted under local anaesthesia. Prior to induction her blood pressure was 160/100 (mean 120) mmHg. Induction was performed with thiopentone, d-tubocurarine and phenoperidine.
She was ventilated with N20/02 (4:2). Following induction, she was ventilated for three minutes and then intubated, upon which her mean arterial pressure rose to 150 mmHg and remained between 150-1S0 mmHg. At this point, an infusion of sodium nitroprusside (lOO Ilg/ml) was commenced and the mean arterial pressure was held at 120 mmHg. Approximately half an hour after the commencement, when the tumour was manipulated, the blood pressure rose sharply to 135 mean (200/100 mmHg); her pulse rate rose to 130 b/min and extrasystoles were noted. Four 3 mg boluses of practolol reduced the heart rate and abolished the arryhthmias. The mean arterial pressure fell to 100 mmHg. As the tumour was secured the mean pressure fell sharply to SO mmHg and the nitroprusside was discontinued. A rapid infusion of 500 ml SPPS was begun despite an unchanged CVP of 11 cm (mid-axilla) and also a noradrenaline infusion (S Ilg/ml) was commenced. Her blood pressure stabilised at a mean of 70 mmHg (100/50). The noradrenaline infusion was continued for 3 hours postoperatively and then successfully withdrawn. Blood loss was estimated at 400 ml, but a further two units of whole blood were given.
The patient's convalescence was uneventful and she was discharged from hospital six days later.
Plasma Catecholamine Studies
Arterial blood samples were taken for catecholamine estimation during induction and surgery. The values for noradrenaline, adrenaline and dopamine, estimated by the technique of Da Prada and Zurcher 6 and expressed in pmollml are shown in Table 1 . The values in parentheses are the mean levels achieved in a group of normal subjects in comparable situations. 7 
DISCUSSION
This case demonstrates that catecholamine levels can rise alarmingly during the manipulation of a phaeochromocytoma. The clinical manifestations of this phenomenon are hypertension and arrhythmias, both of which were noted in our patient. The pre-operative preparation of our patient with labetalol was ostensibly to attenuate these effects. However, it was disconcerting to find that the blockade of alpha-and beta-receptors by the dose administered was very incomplete and both sodium nitroprusside and practolol were needed to bring the situation under control, even though labetalol had been given for over a week and at a dose which caused considerable postural hypotension. Our findings are in concurrence with Bailey,8 who reported good blood pressure control with labetalol in a patient with phaeochromocytoma, but cautioned that the alpha-blockade produced by labetalol may be inadequate if large quantities of noradrenaline were released from the tumour. Under these circumstances, BaileyS recommended the use of a more potent alphablocker such as phenoxybenzamine or the giving of sodium nitroprusside for blood pressure control.
Another important observation made during this study was the striking increase in plasma noradrenaline and adrenaline levels with intubation. The noradrenaline increase was many times higher than that reported previously for normal subjects 7 and was accompanied by a 6-7 fold increase in adrenaline. The marked rise in adrenaline is in sharp contrast to the sympathetic stimulation which normally occurs with intubation, where only noradrenaline is elevated. This suggests that in these patients in response to intubation the beta-agonist effect of adrenaline may be considerable and may cause arrhythmias. Arrhythmia was seen during manipulation of the tumour when the plasma adrenaline concentration was at its peak. The sharp rises in adrenaline and noradrenaline during intubation are in keeping with the rise in mean arterial pressure to 150 mmHg and underline the necessity for monitoring these patients with great care before induction of anaesthesia, throughout their anaesthetic, surgery and during the immediate postoperative convalescence.
The cardiovascular instability of this patient after labetalol pretreatment is also evident by the hypotension which followed removal of the tumour and the subsequent need for noradrenaline support. As labetalol is a competitive blocker of alpha-and beta-receptors, a sufficient level of catecholamines can overcome the blockade, and labetalol will only moderate the effects of catecholamine surges, not abolish them. The degree of moderation will depend on the labetalol concentration at its site of action and inversely on the height of the catecholamine surges. The release of catecholamines during surgery may not be predictable. This case shows that even doses of labetalol which produce postural dizziness may not give satisfactory protection. Only noncompetitive blockade can ensure cardiovascular stability during severe stimulation, as may occur during intubation and manipulation of the tumour.
An additional factor in this patient's instability during surgery may have been an inadequate re-expansion of her blood volume pre-operatively. However, the CVP was stable, which suggests that cardiac filling was unaltered and venous return adequate.
We conclude that the optimal pretreatment for patients requiring surgery for the removal of a phaeochromocytoma is blockade with phenoxybenzamine and cardiac protection with a selective beta-blocking drug. Unfortunately there is no noncompetitive beta-blocking drug, which would be the beta-blocker of choice. The alternative is a high dose of a cardioselective competitive beta-blocker after alpha-blockade has been established. Only in this way can cardiac and peripheral vascular stability be maintained if extreme catecholamine surges occur.
Patients with cervical spine injuries may require endotracheal intubation. The advantages of using a flexible fiberoptic instrument* for such conditions in adults have been well recognised. The available paediatric bronchofibrescope, unfamiliar to most anaesthetists may also be applied for difficult intubation in children down to one year of age. We present a three-year-old paediatric patient with a cervical spine injury who required anaesthesia and surgery twice. Both intubations were successfully performed with the use of the paediatric flexible fibreoptic bronchoscope. CASE REPORT The patient was a three-year-old white male (weight 18.5 kg, height 75 cm), who had been in a motor vehicle accident several hours earlier. Systolic blood pressure was 70 mmHg, pulse 112/min, and respiration 18/min. There were purposeful movements of both hands but no spontaneous or reflex movement of the legs.
The rectal sphincter was flaccid. Sensation was present above the nipples bilaterally with decreased sensation on the medial upper arms bilaterally. There were no cranial nerve lesions. X-rays of the cervical spine showed dislocation of C2 on C3. A myelogram showed no blockage. The hematocrit was 27ft/o and peritoneal tap revealed a hemoperitoneum. The neurological deficit was thought to be due to vascular insufficiency of the cord.
The patient when brought to the operating room for laparotomy was breathing spontaneously. The head was placed in traction with 1-2 pounds of weight. He had received no premedication. An intravenous catheter was already in place. A mask was placed very gently on the face with 2 IImin 02 and 5 IImin N20. Very slowly halothane was started at 0.1 ft/o and increased to 2ft/o. 02 was increased to 5 IImin and N20 discontinued. The patient continued to breath spontaneously. The mask was removed and, using a small (external diameter 3.4 mm) paediatric fibreoptic bronchoscope placed through a 4.5 mm endotracheal tube, intubation was accomplished via the oral route under direct vision. Upon visualisation of the glottis the bronchoscope was inserted to the level of the carina. The endotracheal tube was
